Expression of type 1 corticotropin-releasing hormone (CRH) receptor mRNA in the hypothalamic paraventricular nucleus following restraint stress in CRH-deficient mice.
Previous studies have demonstrated that various types of stress increase type 1 corticotropin-releasing hormone (CRH) receptor (currently abbreviated to CRF1 receptor) mRNA in the hypothalamic paraventricular nucleus (PVN) of rats, but not mice. This study investigated whether different sensitivities of glucocorticoid-mediated negative feedback effects can explain this species difference in stress-induced PVN CRF1 receptor mRNA expression. First, the CRF1 receptor mRNA level in the PVN of CRH knockout (KO) mice during acute restraint stress was compared with that in wild-type (WT) mice. Consistent with previous findings, WT mice showed no induction of CRF1 receptor mRNA in the PVN following acute restraint, regardless of normal hypothalamic-pituitary-adrenocortical responses. In contrast, CRF1 receptor mRNA in the PVN of CRH KO mice was increased following 2 h of restraint. Since the response of tyrosine hydroxylase (TH) mRNA in the locus coeruleus (LC) to restraint was similar between CRH KO and WT mice, it is unlikely that enhanced noradrenergic input into the PVN was responsible for the CRF1 receptor mRNA induction in CRH KO mice. Second, to determine whether CRH KO per se or a low corticosterone response to stress is required to induce CRF1 receptor mRNA expression in the PVN in mice, the response of adrenalectomized WT mice was examined. Acute restraint increased the CRF1 receptor mRNA level in the PVN of adrenalectomized WT mice, similar to the case for CRH KO mice. TH mRNA in the LC showed similar increases in sham and adrenalectomized WT mice. These results indicate that PVN CRF1 receptor mRNA is much more sensitive to glucocorticoid-mediated negative feedback in mice than in rats, such that a normal increase in plasma corticosterone during stress can mask CRF1 receptor mRNA induction in the PVN of mice.